Diarrhea and acute respiratory infections account for nearly 30% of deaths among children displaced by humanitarian emergencies. Handwashing with soap reduces the risk of diarrhea and acute respiratory infection in non-emergency settings. However, the practice and the effectiveness of handwashing promotion efforts and the health benefits are not well documented in emergency settings. We conducted key informant interviews with 12 experts working in water, sanitation, and hygiene and examined current approaches, challenges, and knowledge gaps in relation to handwashing promotion in emergency settings. We identified many constraints to implementing effective handwashing promotion efforts including a failure to define objectives and targets for improvements in handwashing rates, lack of technical expertise and attention to the development and implementation of effective behavior change communication approaches, and limited understanding of the appropriateness, use, and acceptability of different handwashing hardware. Respondents identified multiple knowledge gaps and research needs that could improve current efforts. Collaborations between response agencies and research institutions could generate high quality data and facilitate contextualized and potentially more effective and robust handwashing promotion strategies. Key words | behavior change communication, handwashing, handwashing hardware, humanitarian emergencies, key informant interviews, qualitative research 574
INTRODUCTION
Currently, more than 51 million people are forcibly displaced worldwide (UNHCR ). Diarrhea and acute respiratory infections account for nearly 30% of deaths among children displaced due to humanitarian emergencies (Hershey et al. ) , with diarrhea causing up to 40% of child deaths in acute emergencies (Connolly et al. ) .
In non-emergency settings, handwashing with soap by caregivers could reduce diarrhea and pneumonia by up to 50% among young children (Luby et al. ) . In a recent metaanalysis, summary risk reductions for handwashing with soap were 31% for gastrointestinal illness and 21% for respiratory infections in non-emergency settings (Aiello et al. ) .
Despite the robust evidence supporting the health benefits of handwashing with soap, handwashing practice remains low, particularly in low-and middle-income countries. A recent systematic review of 42 studies found that 19% of fecal contact events (after toileting or contact with child feces) are followed by handwashing with soap (Freeman et al. ) . Little information is published in the peer-reviewed literature describing handwashing behavior among people affected by humanitarian emergencies (our literature search in PubMed yielded only three studies). Some evidence indicates that in long-standing refugee camps, handwashing is practiced infrequently, especially at critical times when pathogens can be transmitted (IRC ; Biran et al. ) . Even less information is available describing handwashing promotion strategies, challenges to improving handwashing behavior, and whether these strategies improve handwashing practices or health outcomes among emergency-affected populations.
Several international and non-governmental organizations support Water, Sanitation, and Hygiene (WASH) programs in humanitarian emergencies. Individuals within these organizations have an abundance of field experience, expertise, and institutional memory of handwashing promotion strategies employed. We sought to understand current approaches, challenges, and knowledge gaps by consulting representatives of humanitarian aid agencies with experience in providing WASH services during humanitarian emergencies. We conducted key informant interviews with WASH experts to collect information on handwashing promotion strategies in humanitarian emergencies and to identify barriers in implementing such efforts. We also aimed to describe monitoring and evaluation of hand hygiene programs and to identify research needs related to handwashing in emergency settings.
METHODS

Study design and sampling
We conducted open-ended key informant interviews with representatives of organizations providing WASH services to emergency-affected populations. Eligible respondents were WASH experts with field experience in multiple humanitarian emergencies. We used purposive sampling to include a mix of respondents with either extensive experience in operational issues related to providing handwashing hardware (e.g. handwashing devices, handwashing stations, soap) or developing and implementing behavioral change strategies. In order to understand the range of challenges to handwashing promotion, we selected individuals working at the global, regional, and country level within an organization. We initially identified potential key informants from among attendees of the Emergency Environmental Health Forum held in London, UK, in December 2012, and used snowball sampling to identify additional respondents. We stopped identifying new respondents once we reached data saturation.
Data collection and analysis
The three co-authors conducted the interviews. We initially contacted potential key informants by e-mail, in which we included an information sheet describing the study. We aimed to interview each eligible respondent on two occasions for approximately 1 hour each via phone or Skype™ and audio-record each interview. Before the first interview, we confirmed that each respondent understood the study purpose and procedures and his/her rights, and provided verbal consent to participate in a recorded interview.
We used a list of core questions to guide the interview, which included the following: respondent's background, organization for which the respondent worked, perceptions of handwashing behaviors of beneficiaries, hardware, and behavioral change strategies used for handwashing promotion, measurement of handwashing behavior, potential role of waterless hand sanitizer, new or innovative promotion strategies, and gaps in knowledge and research needs related to handwashing strategies in emergencies. We adjusted the questions according to the respondent's background, field experience, and specific interview responses.
We transcribed each interview using Microsoft Word.
An iterative process involving the review of completed transcripts and additional questioning continued until we reached data saturation. We developed a coding system with categories derived from the initial research themes, questions, and key concepts that emerged during data collection. We used ATLAS.ti (v7) to code each interview. We performed content analysis to identify trends of concepts in and across individual codes and used data triangulation to interpret and validate the findings between different respondents. The study protocol was approved by the institutional review board at the University at Buffalo (Protocol # 405288-2). refused to participate. All but 1 of the 12 respondents was interviewed twice; the twelfth respondent was interviewed once. Respondents were either current or former advisors or officers in WASH or public health. Five respondents provided support on a global level and the rest were region or country focused. Respondents represented two different United Nations agencies, four different non-governmental organizations, and one government institution. A majority of respondents dedicated all of their time to WASH in humanitarian emergency settings, although most had been or were involved with WASH in non-emergency settings at the time of the interview. Their main responsibilities were advisory, technical support, coordination, and capacity building. All respondents had worked in regions of Africa, some worked in Asia and Latin America, and several reported being involved in the response to the earthquake in Haiti. At the time of the interviews, respondents had been in their current positions between 6 months and 12 years, with some working in the WASH sector for 20 years or more.
Humanitarian emergency context
Respondents indicated that the circumstances surrounding each emergency are unique. Broad descriptions included emergencies resulting from unpredictable, rapid, and highly traumatic events, to cyclical and more predictable emergencies, such as floods, that allow humanitarian agencies to be prepared in advance. Respondents described the acute phase (period immediately following emergency onset) as chaotic, explaining that people affected are generally under extreme stress as they seek protection and basic needs to survive and try to locate family members. During this phase, response agencies focus on providing essentials such as shelter, food, medicine, drinking water, and latrines.
Hygiene and handwashing promotion are considered a secondary priority except in WASH-related disease outbreaks, in part because it requires that populations become more settled and have access to basic infrastructures. In the post-acute phase, the environment becomes more ordered and typically basic needs are met. Social structures and community leadership are established, local markets may form, and a cash economy starts functioning. Respondents emphasized that humanitarian emergencies evolve over time, requiring that services, such as handwashing promotion, be modified accordingly.
Factors that affect handwashing practices prior to handwashing promotion
Respondents emphasized that exposure to handwashing messages and hand hygiene behaviors prior to the emergency affects practices before the introduction of handwashing promotion. They mentioned that socioeconomic, religious, and demographic factors influence previous handwashing practices and the extent to which people are willing to improve behaviors. Diversity among emergency-affected populations creates challenges in communicating or adapting messages that address varying bottom-line sociocultural practices and knowledge associated with water-related diseases and hygiene. Our respondents indicated that these differences are generally not taken into consideration when developing programs and messages. One respondent offered the following description of Shimelba camp, Ethiopia, as an example of the extreme variation that can exist in the camp.
In the Shimelba camp, there were more men than women and two very distinct populations. The Tigrinya men were highly educated, and they reportedly fled Eritrea due to forced military conscription. The Kunama were traditional farmers, much less educated, and described as family-centered. The government had taken their land and/or they were forced off their land, causing conflict and leading to a mass exodus. The two populations settled in different parts of the camp, so that there were Kunama and non-Kunama areas of Shimelba camp.
Despite these variations, there were no differences in terms of the hygiene promotion approach.
Populations characterized by strong hygiene behaviors prior to the emergency were believed likely to try to adhere to the same handwashing practices and to seek materials habitually used in their home. Some mentioned that using familiar promotion mechanisms was important to facilitate habitual behaviors and allow the refugees to feel better adjusted in their new environment. For example, one respondent suggested introducing SOPO, a widely recognized animated character used to promote handwashing in East Africa, to camp residents in that region.
Handwashing promotion strategies
A handwashing promotion strategy typically includes technical components (handwashing materials such as soap and water dispensers) and behavioral components (communication to encourage handwashing). However, approaches can vary radically between organizations, camps, and emergencies. Despite the diversity of approaches, it appears there is a stronger emphasis on implementation of technical aspects rather than behavioral ones. Many respondents stressed that behavioral change strategies, with target objectives, audiences, and time frames, are typically not defined. One respondent said: I don't think that the community has a consensus as to what are our goals and aspirations for handwashing.
We could go into each camp, do a household survey, do some behavioral observations, find out that handwashing in general is 17%. Then what would we be trying to raise it by? … .What is our target? … .That sort of conversation hasn't even taken place … .
Respondents stressed that organizations lack an understanding of which approaches effectively improve behavior.
Several respondents stressed the need for more robust strategies, involving greater balance between hardware distribution and behavior change communication. We were also told that the unique nature of each emergency limits the effectiveness of implementing prototype strategies.
Technical components of handwashing promotion
Hardware provision and distribution
Although response agencies routinely distribute soap according to SPHERE standards (250 g of soap for bathing, and 200 g of soap for laundry per person per month) (Sphere Handbook ), several respondents pointed out that SPHERE does not recommend the quantity of soap specifically for handwashing. Respondents did not discuss access to or distribution of water in detail as water is provided separately from handwashing promotion. However, some respondents mentioned that water supply can be insufficient. In some emergencies, hygiene kits have been distributed to beneficiaries. While kit contents vary according to the emergency, the organization, funding, and supply chains, they typically contain soap and other hygiene materials, such as a hairbrush, toothpaste, toothbrush, shampoo, towels, or sanitary wear. Most respondents indicated that emergency-affected populations are rarely involved in deciding what materials are included in hygiene kits.
The distribution of water containers such as water tanks, jerry cans, buckets, or basins depends on the availability of local materials, cost, funding, and logistical constraints related to importing items that are not locally available.
There are no guidelines or standards for water containers, dispensers, or devices. Water containers can be repurposed or used for multiple purposes other than handwashing and, like soap, when used for other reasons may become less of a priority and less convenient. Devices dedicated to handwashing, such as a tippy-tap or a handwashing station at the household or communal level are variably distributed.
New devices designed to improve convenience, conserve water or soap, or provide cleaner water for household or individual use are being tested (e.g. a plastic bladder-like device). Several respondents suggested integrating handwashing hardware with other activities, such as building handwashing stations at the same time that latrines or temporary housing are being built, or adapting approaches such as Community-Led Total Sanitation (CLTS) and Community-Activated Total Sanitation to include construction of handwashing stations alongside latrine construction. There is a debate about the balance between providing materials for handwashing that are locally available, cheap, and easy to obtain rapidly versus materials that are more sophisticated, costly, and that beneficiaries might aspire to have.
The former approach is likely more sustainable, while some respondents suggested that using improved hardware may be considered more dignified and thus motivate good handwashing practices.
Nearly all the respondents were skeptical about the value of waterless sanitizer for community use in emergencies. Many suggested that sanitizer could undermine efforts to promote and habituate handwashing with soap.
Respondents expressed concerns about cost-effectiveness, difficulties in obtaining, importing, and transporting waterless sanitizer, challenges to maintaining the product in the camp setting, and sustainability. Respondents raised questions about the acceptability of hand sanitizer in regard to the smell, whether it makes hands feel clean, and whether an alcohol-based product would be appropriate for Muslim populations. A few respondents mentioned that sanitizer is presently used in the health clinics and schools of some camps and that it is appropriate in these settings. Short message service (SMS) texting has been employed to disseminate messages and was viewed as effective. However, it is only feasible in literate populations with phones and consistent cell service. Respondents who promoted SMS messaging appreciated the flexibility in targeting specific audiences and fine-tuning messages. One respondent said:
Behavioral components of handwashing promotion
We see SMS texting as the next frontier. When you're in a rural environment you have volunteers who can visit the population, but when you're in a city or a very big area it's logistically impossible to carry out enough household visits to have an impact. There are other ways to do this and SMS is one of them.
Multiple respondents recommended using a combination of communication channels with consistent messages and highlighted the importance of employing visual aides to accompany verbal messages.
Expertise/capacity
Several respondents stressed the difficulties in identifying people from local communities with adequate skills and prior experience with basic community-based communication approaches to work as hygiene promoters.
One respondent specified:
It's quite difficult to find people with the right sort of mix of qualitative skills and personality to interact with communities in a way that brings about change. It is a tough area of environmental health because it is not formulaic like a water plan or putting in pipes or disposal systems.
…. The challenge is finding people with a qualitative skill set or the capacity to be trained, and then have them run with their own creativity.
Key informants underlined the imbalance between many technical staff (engineers) and few practitioners with behav- and/or evaluation is done by regional level staff who are generally responsible for conducting trend analysis, applying strategic thinking, and modifying the direction of programs.
Due to the unpredictability of emergencies, it is difficult to get third party evaluators who can be mobilized quickly after the onset of the emergency. Competition with other sectors collecting information from beneficiaries was cited as another challenge to monitoring and evaluation.
Soliciting input from beneficiaries in order to understand their needs, practices, and cultural beliefs was viewed as an important strategy to inform program development. One respondent, who supported increasing the involvement of camp residents, offered the following: Overall, respondents had varying opinions on whether direct observation of behavior is a useful or feasible tool to measure behavior.
Knowledge gaps and research needs
Respondents identified a number of gaps related to motivating handwashing behavior, developing strategies for handwashing promotion and influencing the effectiveness of handwashing programs (Figure 1) . Specifically, there is a need to generate rigorous evidence regarding motivators and barriers to handwashing with soap in the emergency context. Most of the knowledge gaps cited by the respondents were associated with sociocultural characteristics of emergency-affected populations.
DISCUSSION
We obtained a wealth of information on handwashing promotion in humanitarian emergencies from 12 respondents.
The WASH experts we interviewed deemed handwashing to be a critical component of a WASH strategy, but ident- A core concern elicited by key informants was that approaches to handwashing promotion rely on uniform Respondents cited a lack of adaptation of handwashing promotion strategies to the local context, which may be attributed to a limited understanding of context-specific motivators and barriers. But we also detected a need to implement activities quickly, necessitating the use of a basic set of tools and materials. Our data suggest a need for agencies to develop and utilize a standard set of tools to be applied early in the course of an emergency, but then to collect the necessary formative data in order to Our research was limited to individuals working at global and regional levels responding to emergencies in the WASH sector. Data collection among hygiene promotion program managers, hygiene promoters, and camp residents in an ongoing humanitarian emergency will elucidate the challenges faced by individuals operating on the ground. 
CONCLUSIONS
